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·... .' . A, . 'significant advance· iJ?. 'sy~t~mat;i.c'· aqua'tic ' . . .. 
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perit~i.c~ou~ly -:fi'agel_iated.· ·r~d~ · · t-h~t···wex:e. p9~-·fe·rl?e~tati.ve : .. . · · ·· L _ · .· 
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. · ·: . · . .-: . to perform··in routine ·bacteriological •studJ.es·. :-: ·A·c~co_r~ing:· ... ··. <' . · . . 
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. . ch~nged ·~o A~ .ha1oP.lank·tis. · Reichel~ .an:d Ba.~rih-··19 .73 . 
. . . . .· .. . . .. . _. 
· (R~ich~1t ' -and ·Baumann;· ~19?~~) ~· . The g~nus Altero~onas · 
, , , . .. I , 
. . · 
.. 
.... · .: 
.· 
received .. officia1 nomenclatural val.ipi ty .·an:d A .• . macieodi.i .. : 
. . . : ,· 
~as· 'design·at~d - 1:-fle ' f.ype' ~p-ed .. es (Ad Hoc · commi'tt~e, 19so). · 
\.' ' ... __ ', ' I ' 
. : :_-.. ~:: . . ~ . . . .... . . . ' . . ' .. ' : . . - . : ~ ·•. . 
B.aur:nanw·e·t · al. ( ],.972) . recqgn1.zed that,"' although-
' . r"- .-.-. .. . : ... . - . . . . . . : .. . 
the . specie~ . and g·roups. c1escribe«;1 · in their study · were _well·':; 
charact~_rized:, , t:h~ir :g~n~'r~c _ as~~-~~~e~t-s-~~re . iri p~rt . , . 
·, · .. ~ ·· . · : • . . . . · . . ' ' . . . " 
cumbersome 1 be;:ifuse _of the depen_deJ?,c~ .on flagella ~i~n · and :~ 
.. : • . ·. ' () :..=--·· . . ' ' . :~ ·. · ..... •·. . ·... . : .' , • .' , . . ~ ·· . . . 
· moles % G ·.+ 0-"for generic separations. ·They recbminended 
• • j ' • ., • ..· • • • • • • " • ' • ' • : ' • 
.. . ·· that £~r~iler -~ork · was ~· ~~~~ss~~y. _ - in ~rd~~ ·~~ .·ob~ain ~ '~e~u:at:~· · 
. ' ·, . • ' ' ' . . ' . " . - ·>. . . ' ... ' . . . <1 . • • . ' 
· : ~ ' gene :ric trait's which:' woulq _allow the aerobic niari'ne ·.· · · ··· 
· ' · e~~~t~ria to b~ piaced ·· i~ -~-~-~-l:~~efi~~~ - g~~era ~ '.'· >. .- . ·· ·· :·.:;- . 
• ' '' ~ ' • , ' • , ,,.. • • ' ' I ' (I • , \ ' ' .• ' • • • • ~ t> 
Since .1,9·7i, ... c;>fher au'thors •have named new · ~pec.i~~s. 
. • . ~. . . ' ', ... i. : ~- . . 
. ~:f: Alterornon.as~- These are:· · .. A.· .:i.-ubra - Gci:~thi~r 19.76· :. _ · • .... 
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. . '(Gau .. thier; ·. l976a}.; A;· ci tr·ea Gau~iel ··197~ (G~uthi.er ·~ 197·7) _,' · ' 
. · ~ · . · .. · · .. · . . .. · : . ·-.- . .. .. . .. ... _ . . :· ·./ ,- , ·: . . _ . . '. t: ·. 
_, . A.' . espejiana. Chan et ,, al. 19.78 a~d A~ lindina Chan; et·. ·.al. . .. · 
. . . ' • i . . . 
.l9.i·a · (cha~ :_et . al. ; · 1978), . and, ·l\:·-' auiahtia , G~uthiei an,c;l . 
.· . ' ~-- . ..... . . ._-.- -. -. - . ·. . : () .· . . ,.. - ... . . . . . •, .· _ .. . ' ·.: 
· Br-eitti:na:yer 1979 -(Gauthier· and·. Breit~ayer~·.." l979) ~- - A· • 
. ·· iuteo~iol~ce·~ : G~~th~~r .~982 w~s ·~ ~-~o~a~ed ~nd ·a~s-~rib~d by .. 
·Gauthier . (197Gb) · pnd validly -. named. by ·Gauthier .··(1982). · _' _. 
: A··. · · .han~dcd Jensen ·e~; ... al: 1~81.-wa;s · i:~oi~ted .,·and· :· ·de~c~i~ed · • 
... . · .. , ( 
. ! . 
' .. .. 
by ·Jens.en: e·f .. ai '.' (1980b) . 
.· ... ·· - - . · _, : 
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. ~ . . . ..~ · . . . : . ... . :· . . . . ' .. . . . . ' . ~ . ' ~ 
.. . 
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Jialciplankti.s / A~ ·:. • •• ' • • ; •• • • • • ., • ' "'t . • • • • • • • : _r • • • • • ' • • . " • rub~a I _A:,. c~ ~rea'· ~· esp'ej ~ana~ A~ . .d'ndina-. 
- .~ ' .. II -·. ·, . . ., . ' 
.and ."JL, hanedai ~. ·· The ~~_latioriship. ·between. the t-wo groups 
is ·st:iii under · stu~Y- ~ : Babmann and Baurnanri- ('1981) : h~ve 
-.. .. · . sbgge~t~d · that· the I?os~~bl'e exc.lusiori· of A. · -~oinrriunis and 
' • . ' • • • ' ' ,r' ' ' I •I 
. . . 
• .. o·A .•. vag'a ·~p.y allow· :a better defini t .ion of ·Al teromonas· • .. 
. ... : ' ... 
.In.:- :their. rey;i,¢w.:··C?( tl1e. .. tax<;>norny of the .marine .. · 
' ' ~ ' .. ~ ' • ' ' ' , • - o. ' : • ' > ' ' I ' t. 
.. , . •. @ubacteria , ~a.illnann. ·~_nd BainTI~ml. ' ~198·1-J:." s :tate .,that/ although 
· -: .. · . . · . ·. ·. 1.·: . • _.· ... . ··r :. : . . ·· ·· · .. . . _; ·. . . ·. - .· :.· .. 
. . • . the reslll-ts of ' ex.tensive 'studies on the· fer~erita.tl.ve .niari~e ,, .... . _ .. _ 
... 
··· . . _. bacte·r{a. .p~rirdt .'~eiie.~_ic· ··assl.~ri~e~t~ .~hich are· partially 
• (I 0 . • •' - •. - - . • • • ' • . : • • - . • • . '. • . • • ' • • .. • • : 
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. •. ' . ·' . '(' • • • & • • • • •• ' - • • . ' , · • ' "' 
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• • • • .f' • • • ' . • • • • • • • -
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. sorne .new taxa. ·It was also found. that · clus.ters conformed ·. 
.- . 
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• I ' ~ : : • : ' ' ' • •• ·, ' ' • . ' ' ' '.t' : .' ."' -; ' • ' ' t . ' . '"' ~ . . ' . . • •, • ' • 
· · · s 'ingle. · isola.tion, on .May · 25 ~ . .1~7 7 •.•. The ··site : of. . col!ec.tion: of · . · · . 
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. · · .. · .... o~tuco-~e ·. · 
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· propanec:i~oll, pH. :s ... o • · . ThE.~ tubes .. wer~ s:haken ·.With·· o-. 5 
: . ' . . : . . , .. 
· . .., . . '' .. . . . . . . . ·. . .. . ' . . ·. 
..___. -:-:-':"". o~tllltjt±-~ ·-toluene ·and . then· . ·3 ~-5 ll\g' . protoca tech U:a te .were :-added . . 
. ~ . . . . ~ . . . . ~. .. . - ' . . . . . . . 
·:· -.A:' yello~ . c~l~u~ withi'n . a "few '-ininti~~s in.di~at.ed ~~ta 
. ..-. · . . ·::: . . . - . . . · .· . ' . ; . . . 
.. cleavage.: rf no colour appeared, the :tube·s were· shaken 
. . . . . . . . . . . ' 
at· 30oc· for- :1 h folloWed by.'. the .addition .Q-f 1~0 .g . (NH4) 2 ,- , 
. ··· so4·,' :_ ~ - d~op 'o~ T~O_% .. (wf~f sodium n~ trof·e~ri~y~~~-de, arid . . ~-
. : ' . .. • . l • ( • • ' • • • ' 
'0. ·5 inl. ammon~ a: sol~tion . cs1)eci-fi~ gravity' 0: .8 80 9r 28-
' -30%). , ·A. purpl,e colour ·indi_ca.'t."ed :orthti·:·:cieavage. 
·. ·.  . . . : .. . ·._ -. ·. / -.·. .:_ -. ·_ . ~ . :-:" .·  '-: ...... -~ · . < _· . _. : .· ': . .. .:. . . ·. 
· .. ;;-: (r)J' Nutr~-t~onp.l· , ·s·creen-~·ng: ' .. The. stra~n13 w~re scre~ned ·for -. 
... :. 
" • 
. . ,· 
· -~h:eir ·a~i.l.it¥--~6. u:ti}ize · .. 117 . ~a~bo~· 'co~pounds ~s -~ole· . 
. ' 
squrq_es CYf 'carbqn -and -energy._._ .- ~The' ·· lis-i: -c)_f carbon .. 
. · . ... .• ·. ·.~ 
c'om~ounds · tested ·has pee?·. given: i _n: Table- 2~ _ . The 'strains · 
.• . '•.' ··. . . ' ' ·.:· . ·' 
._ .we~e - ·grown ()Verri.igllt o~ ~Jlate.s . of ·colweli .• s -. .BASW . medium 
' . . . . . .. . . . . 
' t',. ' ' • ' • . . . ' : • '" . • ' ' ' ' ' I. • • • • • • ' ' : • \ · ' . 
and ·cell s-uspensions 1 washed--in BASW 1 . were ·inoculated 
' • I • ~ ' ' • : • , • '·, • '•. '" . • ' ' , '. ' • I • • • ' 
· .'onto· ·the· ·test media ~ us~n9 -.a 25-:~~-ipt - . i~ocuiating · -.- · · . .'/ .. .. 
·; ·,. 
templat:e (Lovelace' _and·Colwe11; __ · 1·96·B~. · s~ea~ _ and 
~ ·· Stev..en~, .1967}. · The -·pla~es. _were ·.scor'ed a~teir. _4_~ · and . ·:·· . ... 
. • . ;· !. '· ' : . ·: . , . . 
96 ,h .of ·incubation. Umnistakable· visib'le ·growth on· the. 
. ·' .. . _·.- . - -cr ' 
_.-. . plates ~~s c~n~idered -p()sitiv_~~ . Each test· series ·' :-
" 
• ' ' I ' -
included ·a -c6ntro·l ~edium of _BASW which .lacked a carbon ·. _, . 
. . ·· . ·. . . . .. ·. . . . . . . . · : ·.· . - . . . ' · .. · . . : . . . .. 
· and energy s6:urce ~ · 'This;: showed any growth-due ·to carry- . 
' , 'o o • ' ' L 0 ' •: ·, ' 'I 
over ,-of. _ nut-~.ients -. from · the 'ori-ginal culture. ~rit¢diu'm. The 
' . . . · ... ' ., ; .... ' . . ·'. . ·.· . 0: .· . ~ . . . . . . -~· . . 
-strains wer~- · a lso .grown on .plates ·-of Colwell ' s ·BASW· 
' . . . ~ ' . . 
. .. 
.. . 
med'iuin . to :ensure ·that· 'th9' ctilb1res were .vlabl~;:: 
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.The .following. ~epre.sent~t'i~e str.airis ~ere ex~~~ned 
- ' . • ' . . : • f 
' ' 
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. . • . ~ ' . . . • . ,.. ' 1 . ' . . .' . . . 
,by:electron niicroscopy .' t6 confirm· _the type of f.lage~'lation:, 
2i~ · 44~:- 5~.70~ ~ 93 and 122 .(Appertdi·x A.~ T~bi~: i·)· .. .. · · ~h~ . , .. 
- '. • .: t • ; • -.. • ':. . • 
. .. . 
st~ains were prep'?~,red by. using ·a ·: modiff.,.cation o't the . . 
tec~nique descr'ibed .by Baujnann ·~nd Bawnann (19B1) · .. 
colwel.l'.s seawater. broth .(io .. ini).' was· inoc·ulated 
. ·from ·~ . 'si'ant: .i:.md. iri.q,uba·t~d . ove.~nlght on ' 'a ·shaker~ ·About . 
• ' !I .•. ' 
· O ·~ ·~ · ml ··of · thi~ ·. ~ulture ~ •• i~s · ~ram3fer·red . ~nto· ·· ro · ~1 ·co.lwell' .s 
~ .. . seawater: bro:th ·and· when·:· i:(ght: turbid.i·ty was·· detecte¢1 · · . 
' , I . · , . . . . ·, . 
. . . . . . . ~· . . . , 
· .· (approxim~tely 8 .. : h ·'incubation) · the ·cultu:!-e ·was' poured into· 
. . . . .. ··:.. ··-· 
. . . . .. ., . .. . . . , . . . ' I . . -
a .. cen:trifuge·._.tUbe pon·taini!lg .0 ~ 1' ml neutic~.l,~zed (pH 7~· 5) 
·37% f.orn{~:lde.hyd~ : .Cf~rmaiin~). · ~f~er. ~ li.ght. c~~~r,ifu~~~ion 
. ' . . . . . ' . ' . . . ~ :' ·. . . ', . . 
' . . , . ·.· .. ' 
.. (about .10 mi~. At 3 ,·ooo· X g')' ,: . . tpe' superna~ant ·WCI.B decanted .• 
. ' ' . • , . . • . · . .. . t . 
and. ·lO ml · 'distiiled ··~ater · w~f~. added slowly. to . the pellet .• 
. .; . ' • ·_. .. . . . . . . . . . . . ' 
' · .· . . This ~ ail owed· ;the ·'cells · ·to .suspend.- without agi.,tation ~ :. Th.e· 
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' ·••(•"•• · 1,, .-.:__,-; _ _ . . 
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·cells ·.·were . washed . and . suspended two addi tiona! ·t'imes. Aft~r ... : · 
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the final wash .' the, cells· were' suspe~ded . in 1 ml 'dis'tilled . 
. . . . : . ' . . . . . . ' ~ . . . . -. .·. . 
· ' . · -~·ater .> Th~s Sl:l~i?e~sibri . was . nec,iati:v~iy . st.aineq arid ·observed 
: • ' . . 
:·by ele'C;trc1n microscopy.· 
: . . . . . . . . . . . ~- . 
: '· . .. 
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The stain ·'u·sed wa.S . a: saturated. aqueo'us soluti on: 
of . uranyl .ac~tate .~ The; s·i~i~ . a~~ ·:·b·a~te+i~l·::·~~sp~·ns~~n ·~~s 
; . ' ·. . . · . . . . . . . 
... ' .. . 
mi~ed ;1:1-.ina conical:.,"test ·.tube .• ·. A smail ·drop:.of :this 
. ' . . . ' . ' - ""\,. . . ~ ' , . :'· 
·. ~ixture : was ~~en.placed · onto a ')oo mesh si~e carl!~~.: . 
· ... Jfoqn~~r coated . 'cop~er .· ·grid ·-~~i~'g : a clean pasteur pipette.~ .. 
"· ., ; .· " , ·· . .: . . ~ ' . . ' . . . . . .s.. ·:. .. . . . 
. After:· ~PP~~xi~at~l·y C1 ~~d~e·.·the. : ~rid was · t~uc·h~a· a~ain.~t 
. . · .. · . . ' . . . 
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. ~xcess . liquid.: This left a thin . f.;l·m of 1 : . : .. r.. • ·.·:. 
. . . . . ... . so ut~on. on the . . I 
. .; 
. . ~ 
. i . 
o ' ' I' ' · , 
: · grid - -w~ich .- 'dr'ied · rap.iqi:y~ :. Each· g:rid · was observed usiz:g a . 
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i . . _Zei~s EM . 9 ~ -~'i~ct·r~~ : rnic~6scope. . A more de.taLLed d~~c,rip- . ·, . 
. ,., . 
t' 
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·.Determination of moles % G + C o·f · DNA . 
. : ~ 
. . . . ' .. ~ . . . :. : ' . . . ', ' . . ' ,· 
. ·. · · : .. The procedur.ee; used to iso:late 'DNA from repre-
.. •, . ' . . . . . . 
( • • • • • • • • • • ' . 0 , • • .' • • • • ' • • • ' • • ' ' • 
- sentative .. strains and to· determine moles % G-+ c have .been' 
.-
deSc~i~ed by Johil.~on ti;Bll. • Only the • St!'~~ tf~:t may be . • . · . 
expe'cted:-'to differ .between ' laboratories will' be -described 
: he·~~.:-.. :. ~h·e. · ~t;:a~n·s .. · ,~~~~ ·. g~~~~- : i~· ···1:.0· ~-~1- Colwelr1 s.: ·~eawate~ · ::: . :~· ~: · · .. 
me~.±~' in ·.so ... ~-~~ :· ~·~i:~~y~r . f~~sk.~ ·.,' ~ .. 1\f~~~ ' ap~~oxi~ I • 
' ' ' . . . . . . . . . ' ·• :. . ' 
. a .. h 'i~cUbation :at ~b<?c· on a - ~·haker,~the_'· io .. ml cultures 
'w'ere used -to ·inoculate· 150 ~1 fres'h·' 'mediurn . in 250 rnl 
er-lemrneyer ~ flasks:. - · The~e flask:.s : were: incubated .qverilight -
. . . . . . - . . . 
. ·-. , . 
(ab'out ·18_ hr) •' wi.f:h .. shaking. a.nd 'them . t~e . c~lls were ·. ' 
. - . . . . . . . 
h~rvested by ·cen·frif.ugation-.· 
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1. 
I • b~ffer. ·._ .rh.e : hydroxylapati t~ CH'rP) method was used to 
,. p :. ·. ·.· - I · . . · . - - . . . . . 
·-is~'iate .the DNA• ···All ~teps d~ijc~ib~~- : b~ Joh~:s.on :· (198.1) 
.· were' . carr led out. As sugg~sted · the . cells . we~~ tre-ated 
. . . . . . . . . - . 
o ' '• • ' I : • ·, ' : 
·.with pronase in addi tio'n to · RNase. and 20%. SbS ." . bne· 
. . •. ·,. ' . ' . ' ·. ... : ·. . 
. .' · ~xtr~c,ti~n .'wit~~water·-s.~tur.at~d phe.~oi ~;;:suf~i~ient . to~ 
. . · -denature and ··separate •the protein .;fraction. · .r ·.t · was no-t 
.. ·.• . ; . . .. . · .. ·. . . . ' . . ' . . , . . . . '· . . . I' . 
• . ~ec~s'sary ': ·to :· extract . DNA a··· second -time from ·the·· lysate ··in :·_ 
.. - -~rd~~ to ob~~i~ a satls:f~~-~ory. yi~ld·. ~f pud .. fi~d -~N~·. . . -. 
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·Moles. - - ~ .- ~ -+:. c . was . qe·ter~~ned by. · th~ them~al . 
. ~ei't.'rig _point . . (Tm) . me~h6d_ ~s de~cribed . by J.o~nson ' (.198}); ::: 
... 
... 
' . 
·. E._. coli DNA. ('A gr'ade) from cai~ic;cherri-Behring' co':rp. :.was· 
US~d·· as th~ · stand~~d ··anq was _ ir:·cl~ded .. in -~iiC)l ·set of 
. . ~ _. . . ... . . . 
: , deterrninai;:ioi_ls • .·- M~lting_ po.irit was . de-terltined using ' the Tm 
. . '\ · . 
. _._. ·a.~~iY.sis syst~ ·of ·B·e~km~n Instr~.~~t's ·D~vision,·· c~> - The 
. .. ( 
':.' components of tpis .·system aie .used 'in . conjunction with . the -
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. strain's. j_!l this: ~lust~r-~ QTU . ·77 to . 82,. ,;,ere ··capable _of· 
·. . . . - I . -- ; • . . • . . • . . " . -
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·"' . ·.. - . _ . . '. ... ·.. . ' .. ·. : :· "" ' . . .. · .· 
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. cpmpounds .'tes.ted Were uti..l{zed by ~ll· ;.Of; :.the ,strafrtS . a~ ·: · .. '. 
• ." ' ' trtt' • · ,. ' . ' . , •' 
· sole sources of ~arbon and : _energy~ Bi_nary r~silJ ts were 
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. sttains w~re"·capable ··o:f ·~ro~ati·c ririg · ~_ieavage.· These a.re 
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.'OT~-~~'1, 1?3 and l40, all _ o; ~hich . rrie;tabo i.ze~ E_-hydroxy-
. b~~~aate ~ia_ the Ortha pa~h~ay. An oxi a ti ve s tr~~", frOm 
:th~·s clu~ter, OTU 122, was 'fou,nd to 'h,a e. a moles % G -t-· C · 
.... . . . ' ' , . . .. . _ 
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-: DISCUSSION . 
....... . ... 
. ,: . 
:For: tlj~s study, . the · metJ:>.od..§. _of nunieriC:al taxonomy 
• j •• ' were 'u~ed to ci~'ssi~Jd ocean bac~~ria frc::nn_ ~wo sources . 
These were· seaweed · (Alaria es.culemta) ··;and ··giant.· scall·op-
: . . . 
(Placopecten magellan:i.cU:s) •. T.h~_. pr~nc.ipa:J. (;>b]~ct~ve-- of this 
study 'Was _to .<;lete~ine·'· i·f c·old ~-cean ma:iine .-: bacteri:a. are the 
. : . .,:· . . . sa~e spe'ci~s · ~s ' their_ me.sophil:i;~-- ~ounterparts · f~~m·. temperate-
. . .. . . ' . .. . . . . . . ' . . ~- . 
.. :wa tex;-s; but ~ith a_ lower opti'm!lltl 'temper~ ture. for. _ growth' . or . 
. . . . . . . .· .. \. . : ... . . · ' . ' ' .· . . . . . .· . ... . '· .. 
. whether they- actual:ly.. ~onstitute different speci~s • .. A. · · . · 
. : . . . ~ .. ; . ~· ' ' · . ' ' . . . -
esculerita . and p ... magei:i:a.~i:cus were cho·s~n as .''·the : ~Q'ur~es of 
. : .. tli~. st~ai~s .beca~se s 'onie ~arli~~ wo:i:k1 had been done . to . . - . . •' .. ···I .. , . .• .. 
I I ~ . 
. -. .. . : __ · . ch~.r·~~f·e~ize·.· ~h·e -.. ~tr~i~s. from - the~e · 's~u'ie:~s-\~~116h~~~·· .19eo·;· : 
. . . . . . . . ~ . . . . . 
·- · 
,. · . Powell~ -1978} and the pr.eli'minary results indicated · that . 
' ' • . · ~ . 
there m'ight be· .several ~iffere'nt' · types of ba{fteri~- p;esen-t . 
•. ·. ,. 
·· . . 
, · 
·-r · 
. . 1-. 
1.: .\ . 
.. ; 0 • •• 
' · 
• 
·:. 
· ... 
: •' 
· .. . · 
. '.· 
. ·~ 
'· ' , 
. I 
~. . .. . 
· , 
.. · 
. .. ~ -
. . . . ' ' . . . . . ' ' ' : ·. . 
. ilso' . a . review of the . l:L terat~r.e .~howed that the b'act~~{~i . 
. . .. . ~ . . . . . . . . : : ~ . ' ' .. . . ' 
·,' ·. 
· 'f~ora of ·-these organisms had no't b~en studied iri depth~ . 
•• • ' ' • ·; · . • • •• ' • • . 6 • •• • • ' . ' • 
. . . . ..~ . . ' . -~, ' . . . .- . ' 
:The· strains stud~ed were trofi:l a cold ocean ..... . \ .: - . . ·. ' ' ' . . . . .... 
. . environm~nt ana the majori·t.y' bf -the . str'a·ins we,re _optitined 
q. . . . ' .•· ... : .. . ' . 
wh·~n the . wat,er tempe_raturf¥ ·was- ap~roximately 5°C. · ' Although 
.·. ·. the _Psychrophiliq_ nature :'of the s .tra:ihs was 'not .·determined · 
i -n t~i~ . study :f,.t was obs~rv:~d · th~t a~ost. all, of the . . 
. ' 
·strains ·gr_ew . we~l · a ·t ·:ttc?c •. _A_m~n~rity_ of. the s _;rahis , 
·studied by __ Baumann arid Baumann . ~1981:) · grew at . 40c-~~- .$ .tudies 
hav·e . s.hown ·th-at b~cter~a. isolated from. the· coastal wcl.-ters. 
' .. ' . ·: 
·. • ' . 
.... :· o.f-' N~\;'/fo'tmdl~nd · and .£rom:• the ¢ra~d -B~nks .of Newf ound:l;_and. 
hp.ve ·a.ri:. optim~ :temperatur'e fo~. growth o f ' s<?c to .. 12 ~ 5°C .. 
• • • ~ , .. • • • • • • • • r 
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Millsl .B.Sc. Honours The~is ·; Memorial Uni:Versity. 0f . · . 
. . ' . . ' '· . . . . .. . 
• , ' II • • 
.Newfoundland, in .preparation)." ·Thi~ · type of growth .-~espol)se· · 
with - t~mperatU:re -is:- typicai .6£ psychrophiles (Mo·ri ta, · 1975) •. . 
. .. .. . . , . . 
• . 
. Although oxidative and fe-rmentative ine.tabolism 
ar~ heaviTy:weigh ted characte~s -in·:tradi tionai: t~xonomies; .. _. 
' o • • ' ' ' I ' ' ' o • ' ' ' ' • ~ ' • ' I 
, ~ , : '. , ' ' o , o ' • • • • ' It • _. • ' • : • • , II • o • • 
and o~J.datJ.v~ b~ct~J::'l.~ : are.-often st;udied separ~telj' .. fro~ 
·. f_e~~n~ative : c)~g~_~i~m~ ·;· · the~-~ two·.' ty.(H~s .. of ~rg~~ism~ w~~e . · ·' 
. .. i~cluded : toge·titer.' .·in the:: ni.muaric.al·.· an~iyses p~~f.~rmed i~ . .. 
. - . . . . ' ' ~ ' . . ' . . . . . . 
. this . . s 'tudy tq de-termin~ wheti1er the:· clusters ~hi'ch . re~ulted· . 
. . • . . . . - . . . n . . 
would reflect: 'the .natural gro~p'ings o£·. th't;!·. strains. For . 
~ . .· . . ~ 
- ~ ail .. hut' ·a few .ex_~~ptio~s · .thi~· .. -gu~~.ed_ out ' to pe·'.the_ cas·e. 
.. . · : •• :_ ..... . _ •• • • • . 1 .• . · .<t : " •' .. . · . . ~ . ' . · . . '·.· . ·_ .. 
However, oxidative·.·and'· fermentative -stra.'ins ·were s~parated 
i .n the 'cl~ster ~nalys~·s .. ~h~ch ·c5~~are~ . ~h~ -psy_ch~:~philic .. · ·' 
• • ' • ' I I , I I ' • , 0 
· s~~ains .. ~ith 'tli~. ~~sophilic: typ~- st~ain~ liste-d··· i~ ~a~ariri 
. · .. ·· . . ' · . . · . . ' 
. . "" . . 
and Baumann, ·( 1981) :- . Thi's . was ~one because · i t >wou:J..d hav:e 
. .. been ·redundant to :lnclu'de b6th fermentative. an'd ·o~idati:ve 
I 
I 
' ! 
I 
• . . t 
. . . ·; 
. . I 
1 
·' . 
;., .. bacteria ' tog~~her in' SUCh. ana,ly~~S;. ':, 
• • '. . : · , · 1 • ' • 
. .. . ·: . OJ 
... · 
. ·. 
. I . ' • , ' 
. , \ . ' I • , , 
T_qe· p:z;-_inc.iples of ri:umeri.:Cal taxonomy. ·are wel_l 
es,tablished; . and ·several 'hundred' public~tions·,concerning · .th~ 
. . • , " • • ' . . ' ' • I ' - . ' 
,. . . . · .. . . 
application of these tec~·niques· to' ·bacteriai -c:lassifibation · 
. : . ' . ., . ' . ) ;. , . . . . . : 
-- ·y· .··,_·:·), 
' . ·}. 
. . 
.. . 
arid . identification have be'en pUbl~is.hed . d~.i~.ing ' the'· last 25 .. 
·, . . . ··. . . . .. .. ··. ' . . . 
. .,.; 
. year-s (Colwell and :A.u"stin; ·,198lf." " The most commonly ~sed : 
. . . . ' . . . . . . .· . . . "·\) . 
~~e-ffi.cie.nts. · in · sucl~· :. st~di~s have· bEi!em ' .the s-.i,~pi~ · match.i:q.g. ·. · · · . . , 
, • ·. . . • ' I. . . . . , . . •. • . : . • . • . ·. • • . : 
J 
. ,. 
!· 
I , 
. I 
~nd .J~~~~-r~ .. coef.fi~ients. ~ . ·tn ··.view of. ·this , Austin .. a-nd 
. -. . ·I ... . ·. .. . . . . . .. ·.·, .. " : . . . . ' . 
:. ·. ColweJ.l\ (1~:7:7). eva~ua.-ted a · tot,a,l of 31 coe_f .ficJ.ents_ ~~r _use· < • 
. . in n{uner.ic~l . t~xo~9my :· 6f Ipicroorgariisms. : Thes.e · au~h?:r;,s · · 
I • . 
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·':' 
. . : .~· . 
.·. 
.;,. 1:29 - . . . : . ,r . 
. / . 
. . ~ 
. . 
. · .···• 
f ,ound that 15 of the,se . coeffi~'ients provided. use.ful ' . 
• ,_ • • ' • ' ' ·, I I ' • 
d'iscrimiriatixig , properties. They cortcl;uded that a ·wide range 
. . . . . . . .. . ' . )' . . . . . , · . 
. . of coeffi.C.ients can be . useful in . numerical taxonomy of·' 
.. 
. ,' ~acteri_a~ an~ thaV_the_ choice of· coeffici~h:t need ·not be 
· ;J.i'mited to th~~:slmple· :ritatching or Jaccard · coefficient; .: · · 
. . . ' . . . . . . ' 
.'. _The.s ,e . a,itho:cs also 'rec;:ogni ~ed, however,. that ·the coo ice of 
. ,, . ' .. , ' .. .. . 
. . 
. coefticient ·remains subjective. · :R!=searchers have coritfnued ·. 
to · use eith~r the - sim:Pie .. matcblng or·-~accard'coeffi'cient, · . · 
.. ·.· : . . ' - ' : . . .. . " . ' . ':·· .· . '. ' . . . . . ' . . . · .. ' . . - . ' : . ,. 
perhaps ·because_ -thes'e .. coe~·fi~ients ar~ :relativ~~y si,mp'l~., - ~ 
. . •t . . . .and · therefore .easy .. to und~rstand (Sneath ·and Sakal·, · .19-73) • 
. . . ,. . ·,. :. . . . ·: . . . - ~ . . .. \ 
_·. •. 'J 
J 
. I 
. r 
. ·t 
.. l 
I 
I 
. • .!) I ·, 
·f 
'· : 
. : 
· .. I 
: . 
. .. · 
. . · A :-f~~ - exampl~s .· of .. p~pers· . ;,h.i,ch ·have employed th~· 'simple . 
. · .·~atc.lling co~~£ici.~~~ ar~: .Ba~ann et .. ~i . . (.t97lal: , ·. B~~a~n . . . 
.. et : ·' aL (.1972) , p'fis .te~~ ·'and Burkhtild~'r .( ~96St ~-ri,( G~l-~espie 
·~~-· - . . - . . ·.· .. ·.· ._ : - .~ · · . . . ...... · . - ·. · .. . · , t-· .·. · '· ' ' . .· : ' .. : · . . ': 
· ( 19 81) • The · Ja_ccard coe~ficient ha.s al_so' .been u$ed ·in many • . 
:· • ' 
(' . ~ • ·.>(."' • • : . • • • • ... • 
· · ~!] _. studi7s·, · i.~cfudiri<;J Ka~ek.o ·et· ·: aL (197.7; 197~)'~ Hauxhurs't. 
• . ' . ' ' '., . '; . ' . . ' . . '. ' . • · . I • . ! •' 
.. : · et .:al.·· · ( 19'80) arid ·Atl.as:. ·et · al-. (1'982.) .' · .For ·te·asons which 
-.- -- • • ••• (,j '• • ' · - ~-•• · - ' • • • • • : • 
·. 
'• . 
h_ave. ~l;ready · b.eeri · . me~ti6rt~d · in .the.· !nt;roducti:on_, coiwe~l,~ 
. . - . ' ... .: - - . . . ·. .· . . : • . ·. 
and . A~stin '·( 19 Bl) . -have . recently . rec~mlnended . th~ t . l)Ume'r.ical . 
. taxonom;ic stud~es- of 'b~'C't'e~i~ _·ut~li~e . both _t~e -simple . . ~ 
~ - . matching ~nd J~ccard ·' coeffici~nts. ·. This piactice has ~ee.n 
. . . . . . . ~ . : . : . . ' ' 
·, followed by co'lwell and< coworke.rs·, as well :as others·, for ' . 
. .' . . . • " . . . . . ., : . . ~ . 
< • 
· ~ome time· (Aqstin et' ·al., --'1919.; s~qhard ·et #:~, 1979; . G!a¥ 
·: ·an~ s~ew~r,t~ _ ._: i98o·) .' ·.''The ·~t~dy:: re~o~te~~th1: thesis 
' :. · utiiized ~file . s'impl~ . matchi~g ~:md .. Jac~~li: c~efficients, . bqth 
• ' . ·· . .· ···.·.: , ' .... . . ·. ' . .· .. · ' " . ·. ,· .· . . 
~'ith· . ~ingle· ·Hnka.ge citi~te'r~ng ~ : · Tbe · resulting cl&asifi- · .. . 
. ,• _.· ~ . . " . ' .· .. · . .:··· ... ,' · .. . , - . . ' ~- . . . 
ca,ti~~;:{ ·were virtually'' .identic~i ,. as" ·was . th~ :.ca.se .. with the·: ' . 
.. ; . . ' ' ..-· . . ,• . . . , . . . . .. . ', . . ' 
... ·studies mentioned' Iabove. Thi~ indi~ates .. ':th.~t the exclusion 
· .-. ' 
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L 
. . ,
.. . 
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. ... . 
.. ~ . 
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'· 
of ne.ga'ti Ve mat~hes, , as · With thE~ JaQ.Card coefficient,·. had~ ' 
. '• ' . ' . : ':. . . 
. . ' ~ . . . , . 
minimal, . if any'· ·effect· b~ the·. cl'assification which . WG\s· 
. ..... 
·· produced. - . .-
1' 
• Three _·_adc:i'itional cluster anaiysis programs · were· · . 
·.< . . . -· 
: . · . 
. I ' ' ' , ' ' . • . 
used i'n this . _study . to test the ro}?ustness ' of the orru classi-· 
. £i~ati6n •. r:rh.~ ci.asslficatio~s produ_ced by these three 
• = • • • • • 
prog~anis coiri:cided·. ·. In:· f~ct, : the ~ cla~sific<:ttions p~~dl:lced 
by. the - :Euclidean distance coefficient .with both wa.rd·' ~ and·. 
''•""':! . . . ' ' ' ' . . ' • . 
"'-· ··- . . ,' . ·.. . ,. . ' . : . ' . . . ·. ·. . . . . . 
'relocate· clustering were 'identical.·. · The· classifib'ation . ·-/r;fodtiC~,{i;y ~h~ Jac~ard ~~efficient with d.;,;sitY. ; 6.iu';~erif9 .· · - • 
~:;: :· was simila.r _' :·to "that · pr.<;>duc~d by the ~.imp.ie : matcihing· . .and ... . ··• < . 
1 • •• i 
· ! 
.. :' } 
. . ~ 
:. I 
. I 
; j 
.. '~ :- · Ja.ccar~ · c.6efiici~nt~· with,, s{~gl~- link~g~ : ~lu~terlng; . ·. Tha-t · .. . ,.,·· .. . 
••.' .. ' ' • • • . ... . '• • · , • • • ' : ' . ' '• . ' ,' p ' ' ' ' ' , • • ' ,. , . · · , , , ·. • I I ' ' ' l ' , ' •,_'' : 
· is, th~ hierar6hical. arrangements of the clusters bbtained ·~
.' 
:. ,_ ·: . . . ··.: 
.. 
I . . 
· . .:. . 
J' 
. 
... 
' • I 
-:---.:. 
·· .. ., 
~-~oni·, ~he ~i~~ c.~us~e~ . allaly~es _' we·r~ · of ~ ~~o . ~eneral :.~~-t:t~r~~-~ - ~· .. ·. 
' . ' ' " ... '• : . ~ ; . . :. . ' . . ' ' ' . . :' . . ·. '.. . ·. -. 
One pattern:, waS! ·'?Ptaine¢1 when the Eucl~¢lean distc;t~ce : ·, · :• · · 
} .. · . ' . . . . ' 
coeffi~;Leri't was_- ·used·, . . th~ other' wiih t~.e simple· matching o;· 
. . . . . . . . . :' ~ . . .- . . . \' . . . . ·. . . ' . . . . . 
. Jaccard coefficient. · · Hemce1 the di.ffer~nces in plustering 
. . . · , . . ' . . . . . . . . . : . . . 
· -. patter_ns_. r .esuit. f;i:-om · us_iJ1g. ·eithe:r:: a dissimilarity <or 
"- simi.Iarity measur~ ·. ·· Howeyer, the differences b'etw.een· the 
.. ' 
,. · two generai h~er'arcliical ~at terns :w~r~ . mi~o~. Even more . 
. _.im~o;.ta_ntly, : the OTU in the· major clusters\. .varied ~ittl~_ ;.. 
~if at __ .all I 9etween ~naiyse~. . :This. i~dicat~·s.: th~t · th~ OTU 
. . . . . . . 
.. . r. ·;...~ 
. -classit'i<?ation obtained i;~- this 'study --~9 .. t~x6homically 
. . . ~. . ~ . . . . . . ' ~. . .. . . . . ·. . . . :. . ~-. . ' ~ ' . . . ' ' 
rob~st when~ested ~~in~- -~he cr.~~eria·_ of,~~l*art .. <19}8_).. 
A rev:i,ew of. the pe.rtinelit . literature indicates thatttie . 
. ~tu'dy ' rep~r.~ed . in ' th.is thesis i~ . the. first in wh,icli ' ' th~· 
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. ---..-~i:-obu~trtes~ ·of the 'oTu · cias'sifidation ·. for bacteria. 
' . ' - · ' ' .. 
" •' 
. '. rhis study' also ~epre!3ed"ts . one of .th~ first known . 
o ~ o ' ' ·~ I 
. 1 
attempts to appiy. the -~a:x~~~rnic -schem~~ - q~vised py Baumann 
. . . ' ' ' ' 
-._ -and Bauinarm· · ( 19.81) for:· the C'haracterization of the· ·bacte:dal-
.· . ' . . . . ,·. . ' . 
( 
flo·ra iOf macroscopic. marine organisms 1 • specificaily seaweed 
' ' · :- . ' ' . . ·.. - .. . . 
and' ..... gi.int· scallops~- . Bacteria isola~ed .. from marine sources-. " 
-. . . . ., . 
. :., 
~h~ve:tieeii: ·.characterized in mai-ty· st;.udies· con:ducted dud.ng :·~he --_ · . . 
. .p~st - .f~~ :~-~~~~e~·.· ._: --T-he~e stu~i~~ h~~e ·ernplo~ec1.- e~t~~~- t~~ · ·'· . · 
.' ~ .. : ' . . . ' ,' \ · ' •. '' . ' • I ·.' ; ·. ' ' . . . ' ' ·, . ' . ' ' . ' . : • • 
: . . original -t;aionoinic sch~me ·of Shewan e't a1.· (19.60)' or more .. 
. .. . . : · ' . ~ . -- ·; . -· . 
., recent ·. rev.is:~~~~ of · that·~_; 's~;heme;. ~uch 'i-8 . ~hose . -~~iished by . 
·' 
: · · · Gibsq~ e.t>· !il~ - ·--(197:7) ·and SO.cl}.ard_ et · ~1. (1-9.:79) • ·. ·In· ·~ii cases · ... 
the. strain~ -~-~re ~.' identified at the . genus level. .: -:i:ri' ~o~t . 
:·_?a~\9 : _ _c:m~y. ·a:· _li~~ t~d nuiDber of s·tra~ns. wer~ i~olate.d_ 1· . often 
from many -so'ur¢;s. This make's it . d,iff-ic'\.11 t .. to obs:r'V~ ·any 
~o):r~l~tio~ ·beb~een· · so~~cf ·_of s 'trair1s .. a~d groups :ide~'~ified. ~ .. 
- coiwell 1a~ci -- L~~-ton .-q962a) · stud'i:~er __ the n~tural· · ~ • • " • ' ... . • 6\ 
- bacterial : flor'a . of sever'ai mq.:~rine :±nve~t!iilirates as 'part 'of. 
' ~ • • , I . 
a-.~e~~raf ecch6gicat .survey o~arine_ . cc;>~ensal._ J?a.~ter~_a:. 
. ' ', . ' , . \ . ~ ,' . . . . . . . -.. : . . . . . .. ·. . . . . . ., . 
The i _nvertebrate samp-les i'ncluded ·cra1isostrea ·gigas (P~cif,i.c · 
. . ·... . . ' . : . ' . . . . . .: . . ' . . . . ~ . . : .. . : " : . . 
· oyster)· I · . H·atichondiia· :pa~ic·ea . ·(mari-ne · sp6n5fe) ~- ~ligo · , · . · 
. . . . . . ~ 
opa1'escens .. ( s:qui9->' I Me·~ridl urn··. ;;·en:i{'e . (sea:_ .a'_~erncfne:) -~- - :Aureiia : 
! ' . ' • • . 
. :Sp. (Jiledusal I and Pseuciosty<lochus · ·o-str~!bph·~g-u~~ (fl.atwo~) . . ~ 
4 
. ·. which . w~-re . collected : i'n Puget S~und I .. washington • . . Also 
. . . . . . . . . . . . · . ' 
· . 
. (land he:pt\it- crab) _. and' Lambis· lambis (~n~ii'> ·whlch - w~re -· 
. ' ~ t ! • •• • • • " ... : : ' •• • • • • • • • . • • ' • ' . ' - •• • • •• · : . : ' • ' • ~ • ~· 
cap_tured .in Eniwetok Atol'l in Micronesia. . Th~se :()r~ailisrils 
. . . : 
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· ·. ~ep:a:esent~d s.;Lx ,i.nv~rtettrate .phyl~. :: .~ total:.' o~ ·220 pure · 
. cultures of b.;icteria were i 's .olated and identified . . · I .t was 
' . . . 
obs·erve'd -that/ with' the exce'ptiori···Of Lambis .·lartlbis and 0 . 
' • ' ' I ' • • '• , ' o ' 
Pseudostylochus os.tr~oph~~us ,- which a~e ii ttorai z·on:~ 
. ' ·• 
animals-, · the distrib~tion of: b'acterial genera within ' th~ . 
' o • ~ • ' ' ...... ' o > I ' 
· sa~ples t~k~n · fr~~ animais tiel~·ng:i.n9< ~0 "~idel;. di:ffer~n~ 
. . . · . ·., .· . ' 
· . ta,conoinic . gr~ups · was similar.: ·The· predominant· bacterial · · 
I .. ' < '0 ' ·' ' • ' ,: I , o ,:. , 
. . . 
1 g~nus present, ·· i .n · all cas~s except the \~o . mentioned aJ?o.ve, 
.' I. . ' .... ' . . . . : . . • . ' . ' : . . . • , . ~ · . . : ~ . . ' ·. . : . . . I • • 
... ~as · Pseudomonas; . Flavobacteritini . and · Achrornobacter ·species . · .. 
· were a;tso pres~~t in signiffcantly · ·la.rge proportion~?. 
·tambis.'·lambis ~ie.ld7ci· a I?~cte:r::i~l : .~lora 6onsisting entirely . 
of Pseudo~ona's .. and AchrC:miobacter_ • . . Pseudost}'lo~hu's 
. ' .. 
. . - ' . . . . ' . . . . . 
. ostreophagus I ·on - ~e o;ther haiu:v:yielde.d ·B~·cillus·; Aerobacter ' 
I ' .• 
and . Alcaligenes __ ~pe~i~s. ·- T~e···aiithm:·~ noted that 89% of ' the · · ·, 
Pseudomonas strains ·isolated from !! .: , o·paie=_scens ·. produced a "' 
-~ gr_~en. fluoresceni; p_igm_~nt. -:· It wa·s al~o observed that · · · . · 
.. -· 
• ~I • '~ 
· fermentative . type·s ~i bac'teria.·occurred. l,n signi~icant: 
' . . ' .·· f: . . . -. - . ' 
n~e'rs on· £~ gigas; . !{. p~ni·~e·a, !!.' .'lambis . chid p. ostreo-
phag'us, · ail of. which ' ar.e .-·either·sessiie .or associated . with 
. . . " . ' ·~ C/ . •.. . ~ . , . . , . 
sessile -animals: . Oxidative bactl!ria were the major types 
. . . . . -
·. '• 
. drifting Aurelia. spe~i~s-~ The ·-t;ypes . ~f l:'ac:::teria · isolat·~d. . 
,fr.om .' .Q. . . giga·s . by :. _c ·oiwell ··and .Liston ·. (i9~2~) . we're .. foit~d t ,o ·. · 
be ·: :sim:i.lar to 'those found duri:ng ~n earlier study of _ the · · 
. . . ., . 
ba.ct:~riology of, this aniirlal (.Coiwel;I. and'.Listc>n, 1960) I in . 
.... ·. . . ' ... . : :>' ·. . . . . . _. ..  ' . . ..-~ .. · ' '· . . . . 
.~hicn the domi~ant g_en.era-:'were · found tq be Pseu:domonas, · .·~ . 
·vibrio. .obacteri urn~ . 
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Beeson · and Johnson (].967)· studied . the;· nat~ral. ... 
bacterial flora of. . the bean clam, _· D~fnax gou'l'di . ." :.ro·rty-seven 
r · . Th.e · 
'· 
. ·. predomimint g.enus "'as· vibrio,· ~l1i~h comprised. .so~ .. of th_e 
: : ' . -. ·. . . ·, . . '. . . . . ' . . . . ' ' . 
. ._ ·· isolate's ~ : followed by ~s~udoinon·as . (17% ) . • : Th1:ee ·_ strain\ we~e .:_ 
• . . - identified as Escherichia Castellaniand Chalmers: 1:919 . ·· 
. . . . ' . -~ . . . . . -
and t -he· .-remaining· strains ·were . left ~na~sign~d.· ... : 
. ': •. ' ' ~ . ' . . . . •. . 
. .. . 
I1,1 ~-~ew cif . the · p·aucity: o .f_· knowledge, of : the 
bacterial. ·f.lora of ·coeienteriii:tes, o·oor~s iand .cook .·(i97'6> 
• I ' ' ' • ' • 
... ·· . . . . · . . · . . . . . . ... ·. . . · . ' . . . · ' ' ' 
characteri-zed' the. aero.b±c·, : mesophil_ic; heterotrophic bacteria• 
. . . ' .. . . . . . ·. , , ·· .... ·. . 
.. ·'fo.und on· tlie medusae qf· ...- the. ·sea. net~le, . c·hrY.saora: :quitiqi•e-
. · - - ... · : ... -.i .! . ' . ,. , . . 
. '. . . . . . . . . . . - \~ . ·' . . . 
cirrha, :in . Chesap,eake . Bay• . ·.computer analysi~f'. .208 unkrtown 
' . . . ' . . ~ -'. . . :· ·. . .. . ' . . . : ·.· . ' :- . ... 
. . . . b'ac:tena1 strains -i~~lated . from . the._. s·ea. · n~:ttle .permit-ted the . 
·. id.enH:ficat·ion of 15, . groups . of. pac.f~ria, representi:pg . 133 o:f 
· . ti-le str~ins . .":. The rem':li_ni?<J, . 7_5 s.t~-~tris' failed ,to · -~s so9.ia, te .. ' 
with any . of· the .-- 1~- grcn;1ps·: ~t .. th~ 70~-- s:i.~~la:ri.ty leveL . 
·. ·. . . :·-·. : . :· .. : ; . ,· . . . . . . . . ·. 
~we~ve .of ~~~ c~ro_ups (6_8. 8%J of_._ tlie ,isolat~s) w~re identified. 
· - -~~ ·.vibrio; . 2 ... 9r<;>u,ps 
·-::· ,• . :, . 
as Pseudomon-as; a.nd 
(:il . . 6% ' of .the '.isolates).' were . identified . 
' 1/ · • . . • ~ . • • • • • "' 
-.r- ·. . .. - ._·. . : ,· . . . . . 
1 . group . (8 • .2% - of
0
.the iso~ates) .was 
. . .. . n- . . 
: :identified-:' as Bacillus.. ·The · authors noted ·.that ail ·of the 
~ . ' " . . 
. :bacilli _we~~ 'i~o'l~ te~ . .- f~oi!t .. a ·_grciuP, .of :-mori.buric;i · ~et t;.1es and 
. . ... . .. . . . . 
therefore · r~fle9te.d· an· · a}?rio'i:-ni~l _' cOJ1diti-6n~ The. remaining .-
• '· • · ' , . • . t • • • • • • -. 
. i .so],.ates .. wel;"e distributed ~-•as ·• ~oliqws :: .. ·Fiavobacter-i:~ ·;,.( 2. '4%), 
. . .. ~ 
. . . ~ 
·. ~ .. . . . 
· .... 
. .. 
. , ._ 
··.· 
.. 
\' 
· Acinetobacter (2. 4%) , _.Morax~ll·a (1. 9%) , cyt.ophaga· · (1'. 9% )_, 
· , .: 
. .'· ~ . 
' '; 
:' • 
and . g~am..,-posi ti ve' ~O:~:ci· ~-U: ~.4%) -~ . . . 
~ . ,' . . 
· :.siinid~ e_t _a _l > (197l) .. st~died · the' . bactE~rial f l ora.· 
of phytoplankton -a~d z6opl~nkton· iri: ¥Jishi.';lra B~y. , Japan-. 
• ¥ 
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These authors 'i.bund that' Vibrio : a_r1d ·Aeromon~s to.gether' · 
.. ,. 
. . ', ' · .. 
. ' i 
. . comp~is~d · mora·· than ·7o% of the ba~teriai :.strains . :i.'soiated - . 
' ' • · - ' ' I t ~ L' ' • • ' 
. • .-. 
' -.. 
.one of . the fe'!" :at~empts · to characterize the 
ri.atur,al· bacteria:i f ·lora . o~ echinoderms . i~ that. ·o£ .Un~les 
.. 
.Th:r:!'!_e anatomica:l s.ite~ we;:e ~ampled· .for -'·t~eir - b~·cterial. · 
., j~lora: . 'the .gut-, . :.~h~ ·c6~~onlic . f~~~d, . ~n~ ·t~e ;P~·~istomi~l · ·.·. 
... . -. . . ' . . . ' . . . ' : . .._ ... _ . . . . . .. . ' . . . ' ' . . . .:' . ~ . - ' . . 
·1, 
. •' 
membrane. · · Appro~·imately 2o'o ,specimens· of .. E • . esoulentus . 
. . ··, . . ' i • . . ' '· • :_ . ' -. . :-- . ' ' .. 
· · ~ere·: ex;,.min~a, ' the.: animals .. ~a.;,i:n.g. -~ been col;i~cted . ove:r· - ~n· 
. . . , ... . . ' . . . . 
.. 18-:-:month ·period at ~p~roxi~ately in~nthiy ~nt~rva~s •. . ··A ·tqtal 
·: 6f_: :8'5 .. ba~t~~i'al isol<it~~ · fr~Jll-. ~h·e · '~-~~ ;·~~~~:{n~. and, ~or 
; ' . 
. ·,. 
. ' . . '' ·.:. . ' . . ' . 
comparison •. 2'6 strains from . sand ·and seawater : wer.e ·-i-d~nt.i'~·. 
.. ~ . . 
... 
· fie.d.. ·:·overall, the main genera · were Pseu'domori·.{~ and· Vibrio·~ , . · •. . . . ;. . .. · . . 
· Frof\\ .:se~w~t~~ - and ~and~ and·· -£~o~, ~erfsto~l;al me$~a~~ there·. · 
• : . 
· · was a · ~~~h ,per9~~ta~~ ('a~pr~xim~tely : .25~) ~·f. · ·gra~.O:posi~~ve .· 
. . . ' . : ' . ' 
b.act'eria, hut' none was .found in 'the ~ gut or . coelomic' f:J_uid. · . 
F~o: · .. he -~latte.r sit~~.~ the _ ~~e:d~mi_tl~~t ·~en~a- .were. Vig~~~·, 
fa iowed by Ps'eudomonas·, . :Aeromonas, . and Flavohacteri.urn, . in 
. . . . . 
.. 
·;;, few · isolates of Moraxella ·and Acinetobacter 
' ' · ·. ·, ; . . . · ·· ~ . . ' . .. . . •' 
(formerly classi·fied ·as Achroniobacter) were made frof!\·· the 
. . . : .· . . .. 
pe~is·t~mial m:e~~an~, .-~~d ,.fr.ci~ .'sand .' a~d:. 9e~~~t·er-·; · ' 
·.. . soch~rd ~{ ~1 ·~ C.l~79) · ~,t_~die~ -'b,ct~~ia _ a~s.o-~i-~ted. .. '.· · 
w.ith . tJ::i~ · su~fac~a.nd gut ·of' . fiv~ ,.·~pec'ies ~t' ~a_:dne : cppel?o~l.~ ... . 
. A: .to.ta!" ci~ 3:29 · strains ~of . ba~teri'a were· .,is~r~ted .. . . Fifty:...~ . . 
••••• ': • • • • • 0 • ' •• • • • ; • • • ,. • • • ••• ' • • , . 
.... ·· .. fiv~ perc~nt .. of · theise strains· 'wer~ identi.fiea · ~s : heii:;_ngip.g : .
. .. ' ' '• . . . . . . . . 
::- .. ~ ... · . 
I•. 
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- .. · .. 
· t ·o -: the g~nu~ _'vibrio ~nd i2% ·were id.ent.ifl,~d · a·s Pseudotnon~s· · 
.~. . . 
. specie~. Thr~e _-percent : of_ t~e _ .isol·at-es .were _ ;j.f.en_ti~ied _as 
-··. . : . . .. ' , .. ' ' . .. ·. . ' . . \ . .. ' .. 
. Cytophaga' :or Flavobiwteri-urn,' 17% were .unidentif~ed, ancr 2. 
- · ' .·. ' ·. ·.' ' ' : -1 '• . ':" ·. ' ' ' . ' . 
. iso;I.ates were assigned to· ·-the genus Chromoba'C:terium~ 
. - ' ' . . . . . •, ~ .. 
· · ·.: ;Boy_le .'_a_nd Mitchell (1981) ;tuciied J::he bacterial 
. , .... . 
~ .. 
. . . : ·. I 
·.flora' · of 't;he .marine wood-bod.rig isopod Limnor.ia ·lig'norum • 
- ~:~~~~~;~s-ix ~t~a-f~s- -·of .b~~~eri~- were . is~Iated. and .the 
. ',. :- . .. ' . . ' ' ' ' ' . ' . 
· pr-~ddmin.ant genera · we;re founq ,to.- -be 'Aer·omon-a·s- ~ Ps·eudcJinonas, .;· . 
. . . . - , . . . . . . ,• ' 
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Vibrio and Acinetobactei-. . ' · 
· o 
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. ' .. 
.. ; - . 
.- . · ·Atlas et al . 
· .. . --· 
··"' . 
_., · . . ·strains ·isoia;~d · trqm· .. i;he 'Ar~tic. : ~~phiF..6d· -J:j~~cko~:i~\~s .. t .• ' 
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,· af·fi~is ·anci f~tind the dominant · bact.erial flora ·· to co~sist . · 
. · . ... ' '.' ' ' ' · . . 
of --g.r~..:nega~ive ·, ' motile, f~cuitatively anaerob:i:c . i::ods which · 
. . ·; ... . ,' . . .. 
. ' appe~:ted. to : be . 'members . of .'the' 'gen~s vibrio. . ' . . 
. .. . . •' - . . . . . 
. . ·: .. 
_· · !rhk-- ~:ac~eri~l · fi'o~~ of ·marine. spo~~es h~s · been C> 
, . . •. ' 
invest;i.gated by several .people,.- ·includ:i,ng Madri "et al. 
.'_ ·· '(_l97l1. ;---R~iswi~ . (J.975) ,: ~off - a~d : ·:T_~_iiper (l976~ --a~~ 
. . . . . . . . . I . . . 
wilk.inson u9:7aa·,- . 19J.Bb:; ·19.78cl ... · 
. . . . ·. . ' . 
·. M~dri- et . . al. : ~.1971} . stu~iied ·the bacterial· fl:o'ra 
. · . . 
of: t,p.e r~dbeard sponge, Micrbcioni.-.ac. _:proii·fgra, and fourid . 
·· that ' it· · c~ns:is-~e-d 'of 'si~e~ie·~ :- of - -PJe~dofuon:a~, -A~hromobacter '~ 
. · :~i~v66~a~:~~r~~, Cor~neba~ter-i:urn ~ CLehma~n .:a~d N~um~~n:_ ~~96): ,·: ·._ 
Micr6coc6U:s, Vibrio·,_ ~nci . .Aeromonas ~ The~y >also f oun(l gram..:. 
· n~~ative, non-fermentati.,;e . rcids whiqh could .~oi,. be.-. ·. __ -_:_· . . . · 
'• ' ~ ' . . . . . . . . ' . .' . . . . ' . . ' 
identified. Madri et. ·al.· _ (.1971} · alsq deritonstrate(l quanti~ 
-. - ·- · . .· . ' . , . .. " 
i~ certain. g~nera' fr~m month tC• · m~:q_th · ~ ·· 
. . .' . . ' ~ . . . 
over a 6~month p~rio~. · : -A'ei.--omon'as and Vibr-io .we~e isol~ted . ·_ . . ' I 
tative -dlfferences 
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.i:are~y. ~nd irregufaily. · Ps-eudomonas ··predominated ·_duJ:>ing . ~h~ : 
. . ·s~er months with a cor:~e~pondi:rlg · d~cre.ase . in_ the .level ·at · 
remained.- relatively constant. '· :· .' · 
- 'o\ : • ' L • ' \ • ,• ' ' 
:i:p. t}lis.: study .'.of :scatiops . the '·predominant·. flora of .. . 
Na+~requir'il;l~· :bact~ri.a was Altero~ona's : and vibri-o.· There . 
·.· . . ' •' ' .' · . . ' 
·.were two. kinds. of Alteromonas, 6ite be:ing ·!· haloplallkti-s·. ~nd 
. ' . . ~ . . .. ' . ·.~ . 
. em~the!r : that C'losely resembi.ed A~ haiopla:n:kt.is' ·bu~ . was- .' · .·:. ·. :. · .. 
'cap~bl~·. ~i aromatic. :ri~g . ~~:~av~g~ ancr .hb.d :_~1 : s:lightly high-~r . 
. . . . . .. . ~ . ' '• : 
moles ':% · .~ ~.+ c in . its 'oNA. Th~Sfi! _' di.'ff~rerices ~r,e -~.\lffid .. e~t · 
. ... 
to name·· the latter ·group of·. s~:z::ai-ns ~~- _halopl'anktis "-biotype, 
.-.II, ,~lthough 1 fJirth~~ ... study ~~y: show· that ther~' is·. s .\iffic'ient· 
. .. . · · . • ·. . 'l .. . . . . . . . . . . 
-grou~ds ~or· ·ti1·~ .. ~reatiori · 6:£: ·a. ~~w spekde~. For now; it . is 
. . . f ' ' . : · . . . : . ' .. . - ~ '. . . . . ' . . . 
. . proposed that stra_ins pf A~ .. h<Uoplankt':is: not; ·capable of , . 
- arc::>matic ring - ~leavage b~ c.alled .bio~;pe I and~ strains '.cap- -~·. 
~ abl~ ·o'~ ortho ·cie"a.vage ·. b~ - ·caiJ,.~~ bi~typ~ JI'. 
.As. showri from ·'.the formation of· ch1sters- by . cluster . 
. . · . . ' . ' . , , . . . 
'analysis there w~·re three d:i:Stii-J.ct :gr,oups of Vibrio asso-
. . . . . ' . . 
- ' ··~he fe,at~~e J::iY which th·ese . g:roups ciated ~ith ·the ·scallops. 
could be . disti.ngui7hed .was ~h~. _range . of org~nic'. com~:ounds · ' 
. which ·. they utilized' ' a's sole' ·.sou'rc~s .· C!:f: c<;~-rbon a~d .en~rgy'. 
·T.he ::st~airi~ i~ · ~lus·ter B .. util~zed ~e~~tiv~ly -~-e~ 'c~~bo~ ·. 
, , ·. • • • . •t. . • . ' .• ' 
. . · .. . 
·.·· .. 
. compounds~ . . T}le.· '1/ibrios . in oiuste~: E ~$ed .a . wid~r . ra~ge -of .· ·. . . 
·co.rripounds. -~ria: those ·in·. :ci~ster F ··u.'sed- i;:he m9~·t. · .. 
.. . • 
:t~ : the original ·· ~tudy. ·of .. th~ _scallops · (Pow~~+,;' . 
l~ was ~h,own· th~-~ ssi(>~ the str~ns re.quired N~+· fo~ :-. .. ~., 
. ~ . . . ' . . .... 
l978) 
growth. 
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g~owth .meditim·. ' . . Thi~ ls OJle . of· the· -firs't{ stU:dies - t-o ·-report. . ... 
$tr~i~s : of ··~lt:~r~m~n~s ·:~~~e~i~·s-.-a~sociat~d wi th:~~rln~· .. '-.: ·: .··. · . 
. . , . . . . . . . : ' . ' . ' .· ··. . . .. 
invertebra.tes •. · Howeve·r~ · beca~se '· the 'genus 'A.rt·e.r;;o~~s · w:;;_s ::. 
'· . ' . ·. . . , . . . . . ' :· . - ~ ···. . . ·. ~ "·. ": . :· : ' '...... . . '.. . ,' . . . . . 
riot -of-ficially rec~g~iZ~~ until listed. -~n :th~ 'App~()ved, . : -.'' 
.' ·. ·: Lis·~~ ·of Baci~ri·~·i · ~am~~ --~·ublishe~.- ~Y · th~>Lt.s· . ~ · . . <·Ad. Hpc 
. . . ' ,"'""' . 
coinmi t :tee .. , 1'9 a o) , inempers o:f .. the: gen:Us· ·would· .·have· he en • , • : • ~ '-.6 •• 
... . '. . . . .. · .. . ': 
reported as · P'seud~monas i~· earlie:r. ··St\IC:iies •· .' 
• • ': • ' • • • • • 0 ' • • . :,.,-;.~ : • • " .. .. : · : • • • • 
. ·It is· of inte_rest- ·to: rtote _.that -the~·:ina.rin·e pse1,.1do:..:. . 
. . . . . . . . . ·. ' . ~ :. . . . . . 
. .. .. ~~- · . . . 
monad . a._-16,, wh.icrl 'has been -~h:e- . o~)j-ec.t . of: extened ~e . phys_io..:. . 
' . 
. · · lqgical studies by M~t:Leod and ' .·coworkers (revi~wed py · 
.· · . 'MacLeod 19.65, . :l!i68) _, · has · be·e~ .identLfied · as _Altero;~ilas. 
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· . haloplanktis,-st;rain.· 214 (B'aumanhet -aL; 1972;. : R~dchelt .and .· · · , . 
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. . . :. . Baumann·, 1973b) ·• ·· This strain was. iso·lcite;d from a:__ma~.:i..n~ : ·: 
. '·. . . ·. . ~ . . . ' . . . . • . ' . . . . . • : : .. ! 
There-
· ·· . fc;n;e, it is apparent that ~- halopl·ank£is . i~ -.:i..n(ligenou~ -to 
: .. · __ ._.both ·, ~e west~_rn . At:ia~tie: _ arid ~as:e~n'-1?~-~iH.c:: oc:ea~_s. _;_ ··:··r: 
. ' . Co~_sid~riil~ _that ~ar~_ne alga~·.::elabore~e. ~nd .• : 
excrete . latge' ·nwnbers. and amounts . o'f. organic . c'ompounds, 
. . . . . . ~ . . . . . . ' 
.i . q which•. are·. incorpo~ated . as . strucb.i~'~l . c~mponents . of th~.--. 
, .. .t ~ ... :. -· ~u~~r 1n~cil~ge . ·o~ · ~~e al~·~e· (9 'Colla, . 1962) , . ~nti th~~ 
·.·1 · .. ·· .. · .. ~e.te:rotr~phic .· ba~ter-i~ ::c6~~nl;·-·e~hibi.t: ~h~otax~·s · to ·· 
' : ·f _- -~-onc~~tr~~i~~ ·- ~~a~:!:~n-ts -o.f .org_~ni~ :··bompou~ds · .(Bedl and 
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. __ ... ·. marine alg'~e ·' .&~O~ld pro~ide .. ex.tremefy ·f~~O~~a.ble · s~bstr~t~s ·. ·· ::· 
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· for the . growth . of epi~li~ti·q, het.erott'ophi.c · ·bacte~ia · 
.. . ... ' . - •. . : . 
(Siebu:f.th et ai ~, 1.974.) -~ . DeEip:i, t'e this;_ ·h~~~~,--~ there· ·a,re 
. '·' · . 
of · macrosc9p'ic ma~ine a·lgae ... (Chan and M~Mainis ·; 1969 ;-. 
. ' . . . ' . . .. · . . 
-: . . 
L~yco.ck, 197:4; Kong . and Chan, 1979 r · Shiba:~ an~ ·.T~~a, .1980) •·. 
. ·chan ~~a M.c.Man~s-· .. c:1·9 69 j · s tti:~:lied . the· -b~cte~i.;_i 
. . . . . - . - ~ . ' 
·-.~~p~l.a~.id~s of. t~o ~ssob;t:~ted .\i'ttorai mar~n~· algae, 
. .'Pol·Ysi~h~rii·a · lario·s.a · ;~·d · Ascophyl·l :Urri rtcicl'o's·Um'~··. and ·the .. ~ 
• .. 
.• 
·~ . . 
- ~ ~~,i~~o·nnienta·l: ~s·e:a~~tei ~ ·· Tw~nty~five .~:~f:~ins . ~f · ~a~t~ria· . 
. . . . . ' ' . . . ~·\'' . ' 
-. _ .· .-. ·.· 
·t:hat .. occurred : freque~tiy. ~ere · i~entifi~d \o . genus.: : Th~ · . 
• • • • • • • : • ' • ' ·_ •• • • • . : ' • .' • • ... - ·. - 0 . • .' •• •• • • • :~ .. -- -: _ · · :·. . ·__ ' f.i. . . . . 
most frequently 'occurring · strains belonged .to . the genera· . · · 
' ~ .I' • • • • • - ' • • • • • • • ' • ' • ' • • 
~ .. ·. . . . ' • . .. .. . , . · 
Vibrio and F·lavobac'te·r ·. · Eight of ._each· gem1s · were present. - : · _: · .. ' · 
~h~:ee ~t~-a~n~bllon~e~·----~~ -- t~e · genu~ -~~ch~richi-a·; tw~ -~~re . r ..... 
: ,. . .. ~ . ' . 
. r. ' . . . 
.. '·. 
pseudornonads, · and one. e·ach · bel6nged_ to the . genera sarcina: 
' t . ' : .' ' ,: ' .' o o •'. , ' ' ': ' • ' ,.._' o ' : .. ' " ' , • ' o , ' ' I • o o 
. Goodsir, . 1842, . Staphylococcus . ·:. Rcls.enb~c;:k, · 1884:~ . and 
. : 
... 
:· 
~chi-omobac.ter.~ · 
~a 'p?.n:k · :yeas.t. 
one isolate was. Rhodotorula: ...:Har.ri 
· .. -
19 28.';. ., 
... ;·.~~ · -. • · \ l · Over · ~ : ~h~rt~e~-:rn~nth per_i9.d~~· :Lc:t 
.· -:'" , inves'tigat~d the ' bacteria : assoc~~te:d' wi'th' the surf ap.e .of :-
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:f~~~s :of a • subl:i ttoral b~~wn ·alga:, ±,'~mi:nari~· :l ohgicrur is • 
'· · A·. p~yc~ro~~ilib ~~p~lat.ion w.as : as.soci~t~d ~~.~~ t~e alg~ .· ·:· 
. . ·. ~Jlri~~ . t .h,e win t~r ·and a· ~eso~.~~ii~ ·P_9P~l~tion w~_th , the~ .:. · · · . 
decayi~g -frond .during the ·· sU:rnrner. . Bact~·:ria ·:~hi~h h~dr~~·~-~·e \' . . 
. . . . . . ·, ' ' . ' "'" . ; . . 
. ; 
. ... · ·. l~rninarari were.-cha:racte z:istic .pf the·'psydhroph:i.lic flora 
, . . · :a~d a·.•. ~~o'~~- ~f -b~6-teria . hy~~~i~zi~~ :~~m~~-to·l~~te·i_u . ~~d ·-·: :· . 
• :." • • • ' ' ; •• • • • · .( • • • • t • •• • ,. ·: • 
·~igi.~~te -~!ar.e· · characteri"sti9, : : of :--~~ rri.esc.philic· :hor~. 
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·- · .. · . . .Increas~s · in ·the . pumber~ ·and · P:t:opo.rtioiu; of ·bact.er.fa~ 
' . . .. ~'.. . . . . . . . ·, . . . . ' . . . . . ' 
: :,: util:~zing plant· substrates' accompanied frond. decompositio:n . . . ,' 
. ' ; . ' . ~ . . . : : . . . . . . . . . 
. : •Fortt~.two ·hundr~d b~cterial . ~til tu;es were is'ol~t-ed and · 
· . " '· 
· :: ' · , . 
· . ide~:f:i f ied .to .. the . genus . level. Th~ . most· common genera 
. ~ ' .. · ' . ·. ,• . . . . 
· ·~.:i.solat~cl' were Vibrio and Pseudomo~as· groups 1 and· 2·. 
. ' . . . . . . . . . . . . .·. . . ' . . .. . . I . . : . . 
:· · .Kong arid Chan . (.1979)- i -s-olated a ·tota'l ·of· fitty-' ·· 
'.? •' '/ .. ' . ·... ' . . . . .: ' . '• 
. 'eigJ?.t ~~rairis -~f. h~t:erotrgp~ic bac.teria .:from· various marine 
' '1· ; -. . •• , l . ·." ; . . . ,• 
. . . . . i ' . . ('. . . ·. . : ' ' -: ,. ' . . . . ,~ .· 
-. . algfie. :. Thes~ -w~re .: the ·gree·n algae ulva· Ta'dt'u'ca-,: 
·. . ~ · I . . . .:·. · · > .,. :·.: . .. · · .: · . . . ,:· -- . ·. ·.- . , . -~ . -.'. 
: · Cha!etomorpha brachyg'ona· and. co'lH·um· :cylin'd:r:i :c\.inr, · the br.:;>wn -. 
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. ' . . .· ~ · :~lJa~· · Sar~a:s·s~·- heiniPhYi.J.um ~ and·· .E.ctc:>~~rpus silicul'<;~-U.s / and . •. '• ' . 
' -~hr r~d :~'{~-~~- Pdly~{phoh=i~:- ~ari6~a .. - ~~Cl- H~pri~a ~~a~C>iaes~ .. · I • 
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Acliromobac.ter; Flciwobk:eb~ri:um arid. Mi'C'r'dcoccus·. · -Strain's of~ 
Q • • ·, . . - -· 
·. ;.;M;.;;:;i;.;;;:c..;;;-~'""o'-'~;..;·o'""'~~c;;;;..u.;;;.. s;;;.· . a~d .'Achromob'acter - ~e_;;._e the- domina.nt .o'flora · : 
'· ' 
associated.:'with .. the g:reeh- algae. 
. . . . . . . : . . ~ 
The· yellow a'nd ora~ge;-
.. 
· -pigmented 'st_~ains of· Flavobacter·i·~ -and ·xa:rit·hbxnon:~s· ,~· ap¢1.; ~- : . -
.. . . .-. . I . .. ._... . . . . . : . . . . , . .. . ·- ... , ~ .. .. . . · 
, st:ra~n·s qf AlteromO'na·s -~comprised : the ·:major · flo'ra of · the · · . · . .- · -· · 
' ,• . . . . . . . . • . . . . ' . .. . .. : .· : . . . . 
. -· 
brown algae. .. Thei do~inant bacte;;.ial flora of the , red algae . 
• • . t • · · - -; 
. ;. . 
w'as intermediate between .·that· ass.:;>ciated -:w~th ,the green ·-and 
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prOWn aig~e • . ~~~ever 1 , s :t:rain's representing ·all.: ,of _tl)e '• 
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· · .· _ K~n~ a:nd C~-a~ . (19 79) . found . that . <;~- l~rge_ proportion · 
· . .~-• . . 
r-
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f 
: : . '. . . . . . ' . . ' . ' ·. . . . :. . . ' . .'~ . ~ . . .. ~ . '. : . ' . ' . . 
of the bacte'rial -strains ·· isolated from the marine · algae 
. . . . .. t . · : ' . ' .. . ' , . ' • 
' ·. produced- extrac~i.l_u-la~ _: ~nzynie~ ' such as' gelati:ri.ase, . atnylase \ 
. : •.. · I . .... . . • . . ~ · . . . . : : '· ' ' • .. . · . • : ' :·- .. . - I ••• - - ~-
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. ~hiba· ~~~ J:~a~a . <i·9a_o} ·' ~t~~i~d: :_~~ ·. ba~t~~~a.~- ~po~~~ : .. ; :· . 
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la tio'ris a~s~ci·~t~d ·: with . f~'ur., sr:ecie~ of s~~weed . and :the .· 
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'The ·'bacterial-.pqpulations of ; thE! -. green and red algae were • . 
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... . · alga over. a~ · ex-tended period of tim~ is tha.t of : ·Laycock . : · 
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(1974) who studied _.frc;'nds oi Lami:n~r·ia: ·Torig:icruris over a 
However.; · sfnce LaycC",ck ._"(1974) · .· 
identiii'ed the bac~er.ia.i st+aln~ : ·on.ly at t~e .genus. 1~vel 
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• · • ' .= . . · , . ·-·:: .. ' .• . 
. . . and ·.stJ,ldj:ed only .·fre~h · ~eaw·~~d : b_i .ades, . ·.i :t ·: . is 'd~ff~_~ult toSJ;. .. 
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'dra~ p~rallel~r be_tween: that st~dy . ?n4 tii'e. one r~port_ed -·her.e. · 
. . Lay6o~ck ·.· . ·(.l~·7 4 )'. f~u~~ tha·~- 't:he .''do~fna~t· . -~e~~~a . ~~e~~Ilt: ~~e·r :: . . t , 
' ' ' • ' ,, .. •> ' • • I ' o • : , ' ... ' ' ' I ' ' ' 
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. ~ ~here ·. i~ .. ~vi~~n~e . tha.h . ~~er~ ' ~~s . ,~ · succgssicn_ .9f baete:~;ia1·' 
~·Pf?·c.~~s . d~ring' .~h~ 13-m~~th ~:~i_od sir{ce · ·!F~_'_,: ~·~c.~~·~iai ~ · /. . .. ~- . 
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population . associated ·with .the fronds · dpr.ing· -.the 'sUmmer 
•• _ , • • 1 • . • • . . .. . • • · • ' ' ' t.. . ' . . . • .. • . .. . . .- . 
. . were found. 0".be. Ine~ophilic, whereas· thE:' bacte~ia :·ass6ciated' · : 
'• with . &e· 'fronds d~:~i~g- _ th~· . win~er -w~·~~- : f~und . t~ -.b~ · -p~~ch~o~ ·. :: .. 
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· ~ phili¢. It:·is: ·POSSJ.ble,, ;tho.ugh, , that. these ·bacterl.Q. ~i~.r.e 
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. ·the same 'spec~es_ put bec~El: ada~;>teg . t~· ~~· .amb.ie~t t,empe~.a~ 
t' t~re's -~res~~t 'thrci~ghout' the .ibng ·study p~riod • . .• 
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Laycock (·1974) . als·o· found · tha~· numbers. ·o.~- bacte~ia . 
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.· .. -~inde ·neither ··L~ycoc~ · (1~74) .n .. Kon~ and Chan 
(1.979) -studied ·decomposed marine algae,_ .{t ·f~ · imJ?o~sible to · 
' ' . '· . ' ' . 
· <~ay . wh¢th~z: · the · lo~ ' p~opo~·ti~n ~f bacteriaf ·stz·ains c~pabl~ · · 
. . - . . ; ' . . . . . ' ·- . - ' . . . ' . 
of producing: va.rious ' exoenz~es . . on" • de~qmposed i · . .:~scuienta . 
. biade~ . ob~~r~e~ _: in this s~~ciy .i~ ~ ypi~~i.- ~f ·:~a~ine - ~ig~~ ln·· ·· . 
. . .. ·. . . . . . . ·. ·.·: ·:. .·.· · . / . . .· .. · . . . . . 
... .. : ·. · · · ._ general ·or a phenomenon th~t :-is p'oss.ibly ·unique . to ·-A • . : · ·· · · .. .. • ·I 
~ , . · ·:· . ·. .. escrii~n~a. :. ·_Th~ fq~~-~ ·_ .hy~othe~i~·- Is·: mo~~ ~~ke·l~; ·'_to-b~ tp~: ;~ .-<.> · .. . 
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·. ~ase· sinc .. e _i'~, has ·. b~en: stio~_n: (~~-ug :~nd· ._Jerise~, ._ 19s_4i:' · .. _.-· ··. . .. ··- :·- :· ... ~~ 
. Percival a~d M?_Dp\'tel~ '; . 196_7) that. a;J.c:Ji~a~e ~ . gelati_n, ~ce_l·lu~ .·: .. · · :·. · -~ lose and. lamin:aran ,comprise :a' 'gr~at. pr~·portio_n : of. ·the ·· ··. ·. ' . . ··· : ·: • • ,• · • .. . I!) 
o.rganic matte"r i'n. fresh fronds .. of '.seaweeds · such as A·. :' . - ,· 
.··. . ' . . ': . .'. ' '.' . . ' . . . . . . . '. ~· .· · : ·. ' . . :- . .. · . . " . ·. ·... '. - . 
'·· · esculenta ·and: -s~veral Lami-'naria specie:s.·. · .There~ore, it · . .. J· ,.. . . ~ . 
.. . . waul~ -~-~~ expected. !:hat. th~ g~~~te~t· ~top.ortion 'of' bact~ii~ .. ·. 
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• ' '. t) '• t • 1 ' • ' 1 'I ' 
. capable of producihg t~ese'· variqu~ . e-~~~~~ynies '· would 'be 
. . .. · . . . . ·:-... · . .. · ·.· .: . ': . . . .· . .. ; .. · .. ·\) .. . : .. 
:isolated from· Sart).Pl~s of·_. fr~sh alg:a~. ~i~ewise, · samples of 
' ·. . . 
- _decomp()sed algae . ~ouid presumably yield smaller : n-erS? of : 
.... . ' . · ... -~ . . ( . . ' · ... ·. . . 
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amount . of these subst:tates . iri the deCOf!lPO.sed .. algal' tj.ssue ·· 
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. ~istih. et.~l~ . {1979} conducted a comparative ·stuca:Y 
· ·of. the ba~ter.iai fio'r~· · ~f the . wa1;~r. of .chesapeake Bay and ~- · ... 
,: : 
.· Tokyo• Bay .• ' .A totai)o£ .one' : hii~dred. 0 and .ninety--tive· ae+obic_, 0: 
~ . •. , · . ' . ··. ..· 
'he'terotrbphic' ba6t~:x;-iai strain_s isr:lated'"'· from . the two bay·s 
• ' ' •' • , , I ' 
.. . we~e \~~a~ine'd · for ~~e :~uriciored: .a·n~·:··.£i£te~n . bloche~'ical,. . 
. . ... · .. . . . . . . . .' . . · ' , .. , ' 
· 9ui t~ra1, .-norph~logical ·,·: ··:nutri tionai, · ~nd · ophy~iologicoai ·· · .... . 
. . . ., . o.... . ·. .·- . - . : . : .. .' ', ,; . 0 • : : : · : : 0 : .. o, : 0 ' • ' 0 0 _. ;' 0 · :. 0 ' 0 ' ;. i. .. 0 • 0 .' ~ • • • 
character~. ··Niimer.ical ·analysis of. ·the'· data rev!3aled' :that .: 
• I '' ' • o o '• ,o , ' .., ' .fl: > ' ,: o I , ' ' I ' o ' o : : , ' , ' , • • o I •' ·- · / ·, ' , , , , 
. .. 77% "of the i~ol~tep· . Pp~ld .be ·_.g~oupe~ into .3o .pheria: and · 
. :.· .· ' • . · . , · . . ,· '1 . . 
. :: · ., · ... . ·· pres~~ti~el.; oiden.tified ·~·s· - Acinetohact~r -::  M6ra~~i.:i'a, ·· 
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· Cauiobacter · -Henrici ·and. J<?h.rison'. 1935 ·, 
0 • 
coryne_fornls; :, .: > 
' . · . \ • I , , : · . ; 
. • ' 
' I 
' 0 
. I 
• ' . P~·eudornonas ~- and ·: Vibrio species. : Vibrfo 0 ·and Ac'in·etobacte~ . 
• - 4 • • ' ' 
• 
0 0 
•• •• ··spebie.Ei wer~ : fo~nq · to' be -co:trimon in the. : ~~t~arine· · waters ' of: . , • .. · 
•••• , • • • • •• • 0' • • 0 •• ' , • •• • " • • 0 •• ' '· • • ••• • •• ••• 0 : · •• 
Ches~pd_ake ·Bay; . whereas Acine·tobae.ter - Moia:xe·ll_:a and . 
. .. ' . . . . :- . ,\ .• . ' ' ' ' 
0 • 
. ·. h!lndr~d, · ~na ·.fift~.;..th~-~e- ba·ci_ter.~al ·.·s·triidm( isol~ted fro~ ·_ the 
•• , ' ; : ', . . ' . - . .• . . . . .. . . ; . . ~ • . . '. . . j . : . . ' 
. .... ~~ctic:; B~au.f~r,t;_ · Sea< T~e~. s·t~-~ins:. we\~- ·. te~t~-~ .: fo_r ~:three 
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. - ~:Q 
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· Caulobac·ter · ·pr~:db.~i:nat~d in . ';Pokyo B_ay, .wa·;ter_s, •o a"t7: the ~ sites · 
• : ' t • ' • I ' , ' ' I > ' • • \ '~: ' 
:·· s~~pi~>i~ ·.the study. _ .- · ·· ' 
-·.: . ' . - : . i · . < .· ; o ... ' . ~ :~ - . 
. · Karte~o ·et al·.- (1'979) ·. studied the taXonomy :of five 
·, . 
· ·: 
I. · . · , hu_nB.red c.~~r.~c.-rs ;· · ·c9fu~ute~ .. -~palysi~ _of .-' the .res~l ts .-· : : 
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. . ·The ·results 'Of. Kaneko et al.. (1979) cont'rasted 
tho~e .of Pfis~er - and .. ~urkh6lde:- ('1~6.5) ~ho fo~nd 
• •· • • ! , . • • • ' 
.... . 
with 
. . :Pseudomonas· species to· be dciminant and p'igmented . ba~teria 
.· . to compris~ a' ;L~w .p~oport:ion of .. the . bacter'iai: pop~latibn''i'h: ' 
· · · .'~::· · ·._.· Arit~rci:ic ·:~aters ~ .. :" ·· :. . ·. · ,· · : . ~· . · ·.: ·. . . , -. · . .. ·.(. .·.'_, ·._. · ,'_ 
·· .. •.. • .. •. HallXh~;~~ ~\~~~~80) char<id~,~~.;d ,hlo hundi:~d 
... . ·. -' and_.,.for~y7"seven b~cte:i:Jai · strai~s ·· i~o,lated'. from . the ' nor~h~ ' ' 
· .. · .. ~est ·.G~lt o~ - ~1~-ska · ~n · ~~tob·~; 197~ ·· ~-rid 6~e thousand. ~-~d ten 
- ' . ... 
. ' . 
·~· ·'" 
· -
. ~-
,\ '. . . . ..... . . . .· . ·:.. ' .·. ' , '. . ·_ . . 
bacterial sttkins isolated from :the · norfheast · .. Gulf .. Qf ·.Alaska· . . . 
·., . "' . ' '. ' . . ·. ' . . .· . . . . .· ' ' . . . .· . \' . . .. 
· .in March 197q. · Comput:er an~lys_is of the resultS.I;t"EWealed 24 
·.cluster~ · from .·the northe~~t Gul-f isolates and 12 1 clu~ters .' · · 
' . . . , I 
·.:. from · the . northwest Gulf . :Lsoiates; The d~minant organisms·. in 
-·· 
:· · ·. the. northeast Gulf of Alaska were :identified as· ·beionging . to 
.. ' ' . . . , . . . 
. :. _ ttie Ac.inetobact~~ .':.:.··. Moraxe·li·a: group;,_· tltese ·- .a~g-<:qlis~~ ·~ere 
. . . . . .. . . . .. . · ' . . . :' ~ . . . . ·. ' ' . ··: . ·,. ·( '~ .· . . ' -
· ·· · · ~ · not found · in the · northwest_ G~lf of Alaska-. several clusters 
' I ; 
. . ~ .. 
-~rom _'sarnpl~·s collect;~d ' from both the· no;rth_east -and 'no:t;'thw~st -~ 
' 0 ' ' ' ' I • ' o ' ' • 'o ,· • ·~ ........ ; · • • : • ' 
Gu~f regio~s were tentatively iden~ified as _ be+on~ing · to the 
. . . . . . . . . , • . . I .. . . . . . : . .,''<.-. : , : 
· Vi-b'rib ·:..:. Aer~onas· group. · _.,A high proportio~ of the ._strains .· · 
• . . . . . . ' . .. . ' . .: ·. '·. · · . . : \1 . • 
from ' both regi_ori.s . were pigmented;'' several .-clusters . of · . . .... -~: . . 
. . - . . ; ·: . ·, ' .. . . :., ' ' . . . : .. ·. . . ' ' . . ' · . . . ·: ·,. : _.  · . 
. :Flavobacterium .·~ere identified~ ·. -The_re was ·a notable lack of · 
. .· 
.. .. 
··. 
: , .~ · . .. :. ; " . . ·., , .·: . _: • .', .". ·. :_ . . . . . .. ' ' . ' . . . 
. ·Pseudomonc:l's . species ,in. both ;o~gions of the ;Gulf .of. Alaska. • 
' .' ·. ' . ' ' ' ' - ' ' . . . ' . . . "'~ ::,. . . . . ' .' . .. 
· ~~- · Overa.ll, . ~e result~ ·_of the· ·fo~7r _stu~~e~ tend to 
. · .. 
' . 
·: ' :. . . : i·~di~bate ' that 'there ' is ' no . ~bvious . 're'iatio~shi'p . between groups 
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· .. >. :. ·of bacteria identified and · th~ fJ'Otirce. of the stra.fns·. :- Th¢·· -· . ...-t' : 
• • • • j 
. .. · . . ': :' :' dist~ib'uti'ori ·. of bacte,ri~l genera ·.within . samples . tB.ken . £:tQrit ' ' . ' >. 
· ·. ·. :· · an,f~~-1~ ... -~~d ···~l~nb; ,! b~~qngi~~ - · ~~ .:~id~~y. : dif.fer~n.t·: t-~~~·~~~ic ·. l : .. : :. ;:· . ·. 
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-~: .  . · : •.g;rC:,~p~ · --i~ si~ilai- . - - ~he . s~~e · . ~s- tru~ i~r·,.water: :samp~es ·fr.6m . .. · :· . . ·.· · . :.· -~; ·. :·_:_ : -. _  ·. · .. :·: · __ · .. . :._ ...... :.· ._. ., . . ' .  ·.· .· · :· ./_-.: ~~'- .. _ : ~ . :_ ·:. ·. ···-.  · · . :.·.·~--:~ ~> - · .. _: ....  > 
.• 4: , .· ·_·: :· . ' . •' :~ . ' " ' .·I ', . • . ' . · . . . I • • : • • • • ' : :. • .. • ~- ·~ 
· ; . ' ~ ,, :.._ .: ( ' ' :' . . . :. . ·, 
.. : .' ' ,• ' ' "'~ ! r ' • ', ··~ '' '" , i • . ' I~ ' . ;. ' , 
' :. \ . 1 ' ~ ' ' & ' • • ' / I ' '' ' ' • ~ :~ : I \ ' i ' t • ' • · " ' ' ' : ~· , • ,I : · /t:,O 
• ,•'1 ' , t , • \ ', •• ·. • · ' , • ' . • •• • • • ' ' 
··:.·.. . · · ~ · ..  :,. :·~ __ ...... - -':;·_ .. ··: .:.: : . . :>:~:~~.;_-.:::~:.:··--~ -.. -:-· :·:-: ~:-~. ; __ ._ .--.<, _·.: __ ,·:: ·:, .. _:·> ;· .. ·:.> ~--~. ;· .. ~·· . ;-.>: .'_·.-.-./ .... T~;:::~:~ ; :~7~-~\~· {·~~/>~.:;~ . _: ._.: ~ · ::~ 
· .. _j· . .. - ~ "·· .: ·.·. · ·. 
.. 
. . ' 
._:__ .. ·. ~ 
··. 
• .. ! 
'· tt,'' ' _ .. ·· 
' . 
' ·· .. 
· .... - ~-
. --
. • -~:;".~~~~"''""o.~.'.t~ .. "'T'·~~~\~~,--.f",•~-"'f]'!\"'o~··.•~-· ·~~-~~~¥'"/".:._:_ . .._.:, _ _ . -~•- .~·- · ;:__~ ~.~· .. -~~-~~-~--~ ,..,.~ .,..,..._ __ ·,. ... ,_._., .:~ .. -..-".. .. :.,.,..: .... ,~.,;. .... ., .,,.,. .',~L f .. t\,'Y:': " ::,· :~ •' 
., . 
'·.• 
·r. ·.: 
.. 
.. 
~ -- . 
\ ' , .. 
·. +:· 
• ... - .· .. _: . 
.- 145' -
J . 
, . I , 
\ / . _i ·· 
. ., ' 'geographi~ally dis'tant' · area~ . ... : '.;rn rn~riy c~ses ~ ' wide ·ran'ge of. 
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.· . 
. . . 7 .' ' . ' . . . . ., ' 
bact~:r;ial ge~er~ ·hay¢ . been j,denti'fied. .The . niost co~on' ·: ·. , . . .' 
•. . 
' ~. 
9en~ra ·' fc:und . were: Vib'i,:to; .i?se~doinorias · ·and ·i1avobacterium. 
" ·~such diV.ez::se. _gene.ra As· : cyt~)phaga, Es·cher-ichi~·,' · _aa·c,ill~s,, 
. . .Aci~etobacter; Microd~~~~s i ~e·rornon'a§, . Chro~obac~er.i um' 'and . ~ ' ' . . 
. ::_'· ~~·ryn'eb~-cte~i~ have: ··a.iso b~e~· fo~~a. - i~ '·va~.i~·us·· habit~ts~ ~ 
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... H<;>w~ye·r, it ~us·t : be remernb(:;red · that ·for the rnos~t . part th.:se 
. ' .· tl . ' . . ' . . . . : ·,; ' (. ' ' 
·. researchers ident'ified ' 'the -bacterial' · isolates-. only ' a .t .the ·. 
,.. · ,, . • . : . • • ' ' . ' • • , • • • ' . • . ._ : ' • ' • ' I • .' ' 
•.t 
·.  . l 
.:! 
.t 
i 
. . ' . . l. 
. ' : 
. ..r ... · ... 
. "genus levei and many . ~sed:: simple· 'taxo.riornic schemes.: . The 
r . - , : . - . ' ' . . . . ·.· . . . . . , , ·- '• , . 
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the ~tu~/of bact:ria is~l~~ ir:m SBa~eOd · (Chan 
McManus/ ~969 ; _ Laycock, . 1~.7~; ~ong ~~1bhan .,· 19~9; 
and. · 
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' .' T~ga, '1.980) • . ... .. 
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The .. observat~on -th~t .the bacj:eri_ai . fl~ra of the 
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'pUMMARY:''OF -CONCLUSIONS · · 
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· -· »:,Gold oc_ean ma~i~e eubact~ria . ~;-om the· .Northwest 
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